Gas6 binding to photoreceptor outer segments requires gamma-carboxyglutamic acid (Gla) and Ca(2+) and is required for OS phagocytosis by RPE cells in vitro.
The phagocytosis of photoreceptor outer segments by retinal pigment epithelial (RPE) cells plays a critical role in preserving normal retinal function. Recently the receptor protein tyrosine kinase (RTK) Mer, has been shown to be necessary for this cellular process to take place. Gas6, the ligand for the Mer RTK, can specifically and selectively stimulate the phagocytosis of photoreceptor outer segments (OS) by normal cultured rat RPE cells, as we have previously reported. The Gas6 protein has been shown to associate with plasma membrane phosphatidylserine by its amino-terminal portion, while its carboxyl-terminal portion can bind and activate Mer and its related RTKs, Axl and Tyro-3. Given the capability of Gas6 to interact with more than one molecule, we have performed a series of experiments to further dissect the interactions of Gas6 with the OS and RPE and to determine the specific calcium requirements necessary for Gas6 to exert its stimulatory effect on phagocytosis. These experiments show that Gas6 must bind to OS before the stimulation of OS ingestion can occur and that this binding requires a Ca(2+) concentration of 500-600 microM. The same Ca(2+) concentration is required for the Gas6 mediated stimulation of OS ingestion. We further demonstrate that in order to bind to OS and to stimulate OS phagocytosis, Gas6 requires gamma-carboxylation in a vitamin K-dependent reaction. By analogy with other systems, we propose that Ca(2+) mediates the linkage between the gamma-carboxyglutamic acid (Gla)-rich N-terminal region of Gas6 with phospholipids, presumably phosphatidylserine, in the plasma membrane of the OS. Only after this binding has occurred can Gas6 interact with receptor molecule(s) on the surface of the RPE, and activate RPE cell signaling pathways leading to OS ingestion. These studies further underscore the importance of Gas6 in the phagocytic function of the RPE and open new avenues of investigation to understand the molecular events mediated and triggered by Gas6, and its interaction with the OS and RPE.